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(54) Video mail delivery system 

(57) A sender-subscriber based, transmission traffic 
control system for video mail, which includes the trans- 
mission of bulk electronic data primarily in the form of 
still or motion picture images, with or without audio track 
There are variable bandwidth controls on a per trans- 
mission basis. A delivery network system provider offers 
a subscriber service in which the network has absolute 
control over the actual time of the video mail transmis- 
sion. The path, bandwidth allocation, protocol format, 
and other means of transmission - such as wireless, sat- 
ellite, analog - can be set at the discretion of the network 
provider. The system can provide transmission data, 
such as delivery and receipt notification to each sender- 
subscriber, each recipient, and all other participating 
transmission agents and networks that are different 
from the managing network delivery system. 
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Description 

FIELD OF INVENTION 

The invention relates to telephone, wireless, satel- 
lite and CATV communication systems and networks. In 
particular the invention relates to the delivery of video 
content. 

BACKGROUND OF THE INVENTION 

The current methods ot delivering video data over 
existing television, telephone and computer networks 
require either fixed transmission methods or possible 
lower transmission quality. 

The transmission of images and full motion video 
data over television networks has evolved from (i) 
broadcast television transmitting fixed schedules of pro- 
gramming, (ii) to multiple channel cable television, avail- 
able to local CATV subscribers, (iii) to pay-per-view pro- 
gramming, where subscribers place an order with the 
cable operator for the subscriber's descrambling of a 
scheduled program to permit subscriber viewing at a 
designated time. 

Due to the emergence of more sophisticated, stand- 
ardized digital compression techniques like Motion Pic- 
tures Experts Group (MPEG), and switched, scalable 
protocols like Asynchronous Transport Mode (ATM), 
more video data in a compressed, switchable form can 
be transmitted along virtual channels through the exist- 
ing telephone line, cable or satellite transponder com- 
munications infrastructure. Video signals typically take 
up about 140 Mb/s of bandwidth. Initial source encoding 
and compression can reduce this to 45 Mb/s. MPEG 
compression techniques can now reduce these signals 
to 1 .5 Mb/s for VCR video to 1 2 Mb/s for realtime, sports 
network quality. Most CATV systems deliver 450 MHz 
or 550 MHz to the household at 6 MHz per television 
channel, with rebuilds delivering 750 MHz. The upper 
5-45 MHz can be used for emerging digital delivery, 
where a 1 .2 Mb/s video signal compression can trans- 
form a single 6 MHz channel into supporting 1 2-1 4 VCR 
quality channels. The penetration rate of these recep- 
tion capabilities, however, will take several years to im- 
plement, and until that time, other intermediate, interac- 
tive video reception strategies like the following patent 
examples, have been proposed. 

Literal et al. U.S. Pat. No. 5,247,347 describes a 
PSTN architecture for video-on-demand systems, as 
well as subscriber control of video programming deliv- 
ery. Accordingly, subscribers are provided with an inter- 
face unit including a local loop node for receiving a mul- 
tiplexed signal from a subscriber local loop. The Central 
Office interface to the subscriber can receive video sig- 
nals from a video information provider, and telephone 
voice and data from the subscriber, the latter allow the 
subscriber to digitally interact with a Video Information 
Provider (VIP) system, to enable it to receive buffered 



digital video signals from a remote Central Office video 
database through a Digital Cross-Connect (DCS) pro- 
vided by the PSTN. This digital interaction provides for 
the selection of a wide variety of selected compressed 
5 video/audio data programs, including feature films, mu- 
sic videos, medical and commercial imaging, video 
phone, video conferencing and video games. Various 
combinations of voice and data interaction of the sub- 
scriber with the VIP are possible, but in all cases video 
control data is provided over the subscriber loop, which 
may be coaxial cable, optical fibre or telephone lines 
from the subscriber's premises to the video buffer in the 
VIP system, which controls the receipt of video signals. 

The subscriber's local loop for the receipt of the 
compressed video signal must support a 1 .5 MB/s digital 
transmission, or be comprised of a D1 channel (normally 
a 24 telephone line bundle) overlaid with the standard 
telephone service signalling. 

An alternative to centralized television or cable vid- 
eo distribution systems are video telephony systems, 
where multiple system users generate their own video 
transmissions. These PSTN systems are often band- 
width limited, providing only still frame or limited motion 
video conferencing capabilities, though recently, digital 
telephone access lines, such as ISDN, can provide scal- 
able better quality. Digital access facilities to consumer 
homes, however, are not readily available because they 
require expensive bandwidth commitments through 
multiple lines or fibre optic links to the nearest telephone 
company ISDN switch. 

In Papanicolaou et al. U.S. Pat. No. 5,278,689, a 
video telephony system is proposed using cable-televi- 
sion-telephony and a special method of video telephony 
dialing to overcome some issues of household video tel- 
ephone cost. Digital bandwidth access limitations for full 
motion video to the household are viewed as a signifi- 
cant limitation, and these will not be overcome until all 
homes are provided with fibre access. Hence, a system 
involving a coaxial cable network, preferably part of an 
existing cable television system, is proposed to provide 
a local access link for the transmission of video tele- 
phone signals between each originating and destination 
location and a respective "head end" located on the ca- 
ble company premises. Each of the head ends is con- 
nected to a Point of Presence (POP) of a telephone 
common carrier, such as AT&T, so that a connection be- 
tween pairs of head ends, and thus between a pair of 
video telephone locations, can be made via a switched 
network maintained by the carrier. 

Hence, the cable subscriber can "borrow" part of the 
RF cable bandwidth not used for entertainment chan- 
nels and use it for video telephony. A demodulated audio 
and video signal from a consumer-type camera or cam- 
corder at the subscriber's home is converted to a com- 
pressed digital signal, multiplexed with other digital sig- 
nals on the trunk line and sent to carrier's local POP as 
a 384 Kb/s composite signal using an ISDN Primary 
Rate Interface (PRI) connection. Thus, a video tele- 
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phone number, which could be the same as the sub- 
scriber's standard 10-digit telephone number that uses 
a video capable extension, provides the subscriber with 
a video telephony dial-up connection through the net- 
work. 

In the Papanicolaou et al. system, calls are always 
initiated and completed by the subscriber, with a Net- 
work Control Point (NCP) database containing coaxial 
cable connection path information along with the ISDN 
bandwidth subscription of the subscriber to provide an 
automatic telephone call link to a subscriber with similar 
carrier/cable head end or straight ISDN connectivity to 
another local exchange. Transmission rate information 
in the NCP database is also used for rate revision as a 
video call is being made, if it is discovered that destina- 
tion subscriber's equipment can only support a lower 
rate. Hence, the caller's local POP is instructed by the 
system to re-initiate the call at the lower rate. 

As mentioned before, bandwidth capabilities and 
the network infrastructure required to support the band- 
width necessary for digital video communication can de- 
fine the quality of the video image. The 384 Kb/s com- 
posite signal rate described in the Papanicolaou et al. 
system is not television quality and not video quality, 
which at present, given the best MPEG2 compression 
capabilities, still requires at least 1 .5 Mb/s of bandwidth. 

In Baji et al. U.S. Pat. No. 5,027,400, a bidirectional, 
interactive multimedia system is discussed as a combi- 
nation of cable and a broadband ATM network, the pur- 
pose of which is to deliver television commercials re- 
quested by subscribers over a cable television network. 
The desired program and advertisement are delivered 
to the subscriber via an ATM exchange, and a subscrib- 
er video buffering and mixing system encodes the re- 
trieved video or still image information into the cable tel- 
evision channel feed of the subscriber's choice. The 
system is essentially an on-demand video/image clip 
database management system, using cable channels 
for direct to household transmission. 

Existing video-on-demand systems are notional ly 
an approximation of a per transmission based delivery 
system, but their transmission capabilities are defined 
by the notion of one sender and multiple subscribers re- 
trieving video information from a central office video da- 
tabase. The network controls do not require the degree 
of traffic scheduling and bandwidth control per transmis- 
sion that would be necessary for varying numbers of 
senders and receivers at varying locations, sending var- 
ying durations of video data. 

Normally, corporate clients lease permanent trans- 
mission bandwidth from a PSTN or private network, 
which is defined by leased bandwidth access. The scale 
of this access is defined by total corporate needs and is 
not expressed on a per transmission basis. It requires 
either a dedicated broadband, point-to-point channel to 
each destination, or a broadband access line connec- 
tion to the nearest PSTN POP that handles Switched 
Multimegabit Digital Services (SMDS). Needless to say, 



the leasing charge for such dedicated channels or 
broadband access is beyond what any individual con- 
sumer could afford. However, the maintenance of this 
access allows corporate clients to transmit bulk data at 

5 their discretion. 

A consumer-scoped video messaging system today 
could assume the form of a video telephony system as 
discussed in the prior art. However, the continual main- 
tenance traffic and bandwidth capabilities related to the 

10 requirements of on-demand, bidirectional user control, 
presupposes constant parameters that imply bandwidth 
and broadcast restrictions. Bandwidth is a subscription 
bandwidth, and uniform throughout the network at set 
subscriber rates. The subscriber cannot invoke band- 

15 width that is greater for some transmissions and less for 
others. This would present an unmanageable traffic 
problem. Broadcast routing, in the form of conferencing 
call bridging, must be limited to a few participants. This 
is due to the node architecture and bandwidth uniformity 

20 for all transmissions along the transmission paths of the 
video telephony network. 

Discussions of video mail systems in conference lit- 
erature on computer networks refer to as a feature of 
the message-based, common channel signaling proto- 
ns col of multimedia desktop computer workstations. Net- 
worked parties can communicate in several ways using 
network-informing, call messaging type formats, video 
mail being one of several realtime messaging types. 
Video mail is also understood as a special video clip 

30 message subset of electronic mail or e-mail. It is de- 
scribed as possessing a new protocol structure, like 
MITs Multipurpose Internet Mail Extensions (MIME) 
protocol, which allows computer workstation users to 
address and transmit video clips as a supplement to the 

35 Internet standard Simple Mail Transfer Protocol (SMTP) 
for e-mail. Multimedia "mailboxes* are similar to e-mail 
mailboxes. They allow computer workstation users to 
transmit and retain video mail messages to each other, 
by providing a multimedia computer directory structure. 

40 They can also be used to send video mail messages 
from a user to a process or a process to a process, to 
produce a combined end result, like an animated com- 
puter graphic composite on realtime video. However, 
computer networks are essentially fixed transmission 

45 systems, involving fixed topologies, predetermined 
messaging controls and uniform bandwidth, based on a 
required upper limit traffic handling capability. 

The object of the invention is to solve one or more 
of the drawbacks in existing systems discussed above, 

so or to provide other improvements to the art. 

SUMMARY OF THE INVENTION 

This invention relates primarily to the field of tele- 
55 phone and computer networks. In a first aspect the in- 
vention provides a method of transmitting bulk data with 
a component in the form of still or motion picture images. 
The data is sent from at least one sender to at least one 
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receiver under the control of a managing network pro- 
vider. The method executes on a per transmission basis 
the following steps: 

a) each sender identifies intended receivers to the 
managing network provider and the duration or size 
of an intended transmission of data, 

b) the managing network provider checks data 
transmission traffic over a virtual transmission path 
between each sender and each identified receiver 
to determine appropriate transmission times, 

c) the managing network provider provides a sched- 
uled transmission time to each sender, 

d) the managing network provider sets up each con- 
trol point along the virtual transmission path to each 
identified receiver for the scheduled transmission 
time, and 

e) each sender transmits the bulk data at the sched- 
uled time through the virtual transmission path to 
each identified receiver. 

In another aspect the invention provides a broad- 
band video mail transmission, defined as a transmission 
of bulk electronic data with a component in the form of 
still or motion picture images, with or without audio track, 
that assumes delivery characteristics of posted mail. 
The managing network provider, being a PSTN, cable 
company or private network, assumes all control over 
the transmission and network setup, in place of the 
sender's involvement outside of simply inputting the 
message, and reports the particulars of the transmis- 
sion, including the transmission time/receipt time, to all 
other subsidiary network providers, and, if requested, in 
the manner of registered or certified mail, to the sender 
and receivers of the message. 

Each video transmission request is scheduled for 
transmission by a managing network provider, and the 
video transmission itself can be manipulated during 
transmission by all involved telephone and/or computer 
networks, in a way analogous to the post office handling 
ail aspects of letter delivery after a letter is deposited in 
a mailbox. This imparts a full range of transport capabil- 
ities on a per transmission basis to the managing net- 
work provider who may combine, for different sections 
of the transmission path, a variety of agent networks, 
local and interurban interexchanges, along with fibre op- 
tic and coaxial, satellite, analog RF and digital wireless 
communications infrastructure. The managing network 
provider can also transport the message through a va- 
riety of digital protocol formats, compress and decom- 
press the message at certain points on the transmission 
path, and interchangeably convert between analog and 
digital formats, depending on the switch, transmitter and 
line hardware of the telecommunication path, to realize 
the most efficient transmission path for the video mail 
message. 

This method of network provider control implies a 
bandwidth traffic and cost economy to both the network 



provider and the sender-subscriber, because it elimi- 
nates the need for the sender-subscriber to permanently 
engage a network provider for a dedicated send point 
to receiver point broadband channel to any or several 
5 video mail receivers. Transmission time itself, is deter- 
mined by the managing network provider. The network 
provider can therefore schedule a transmission time pe- 
riod that optimizes channel traffic and available band- 
width. Hence, a constant subscriber access parameter 

10 never limits network capability. The same message may 
be sent to several destinations or the same destination 
using different routes, protocols and bandwidth controls 
along each sender-receiver transmission path. 

This approach also allows the managing network 

is provider to avoid the high cost of storing a whole video 
message, and to provide notification of guaranteed 
transmission/delivery and picture quality once the net- 
work route has been set and all receivers have been 
informed of the transmission time. The managing net- 

20 work provider could also use a system of intelligent net- 
work congestion controlling video mailboxes, each hav- 
ing some information storage capability and a routing 
switch or microprocessor, to maintain and deploy such 
information as the time, duration, destination (either end 

25 receivers or multimedia merging processes), bandwidth 
allocation, protocol format, virtual routing scenario, set- 
up controls, and network requirement information on a 
number of video mail transmissions. 

A video mail delivery system, characterized in this 

30 manner, could become a motivating application for the 
extension of urban and interurban broadband commu- 
nications infrastructure, because of its potential com- 
mercial and consumer market appeal. 

Also, for example, the current regulation of US Fed- 

35 eral Communications Commission states that in order 
for PSTNs to offer authorized video dialtone services, 
they must offer common carriage gateways to other vid- 
eo transmission providers who may wish to take advan- 
tage of the PSTN's switching and interexchange capa- 

40 biiity. The video mail delivery system here described 
could be a suitable service offering by PSTNs that com- 
plies with the current regulatory structure, in which case 
a PSTN network may pick up video mail transmissions 
from individual senders, multiplex them into a broad- 

45 band interexchange channel and allow cable networks 
at the receiver end to act as agents of local distribution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 For a better understanding of the present invention 
and to show more clearly how it may be carried into ef- 
fect, reference will now be made, by way of example, to 
the accompanying drawings which show the preferred 
embodiment of the present invention and in which: 

55 

Figure 1 is a general diagram showing telecommu- 
nication components of a video mail delivery sys- 
tem; and 
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Figure 2 is an example of two different transmis- 
sions through a network for the system of Figure 1; 
and 

Figure 3 is an example of two simultaneous trans- 
missions through a network with preemptive traffic 
control for the system of Figure 1 ; and 
Figure 4 and Figure 5 are flow charts indicating 
sender/managing network provider interaction 
steps allowing for preemptive transmission traffic 
control in the system of Figure 1 ; and 
Figure 6 is an illustration of data communication 
connections to a video mailbox system of control 
node operators and other video mailboxes; and 
Figure 7 is an illustration of a sample transmission 
path database maintained in the video mailbox sys- 
tem of Figure 6; and 

Figure 8 is a detailed illustration of a portion of the 
database of Figure 7 showing virtual paths controls 
per receiver path. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Figure t illustrates example components of a tele- 
communication system 1 that could be used to transmit 
a video mail message from sender to receiver The video 
mail signal initiated at the premises of the sender-sub- 
scriber 2 might be done by such equipment as a video 
camera 3, image digitizer or scanner 4, VCR 5, video 
network server 6 or video computer system 7, video tel- 
ephone 8, using a satellite uplink 9, digital or analog 
wireless modem 10 or RF signal transmitter 11, optical 
fibre interface 12, bidirectionally amplified coaxial cable 
interface 13, or an interface to a D1 or T1 line 14 pro- 
vided by a telephone company with sufficient bandwidth 
to transmit video of a sender-accepted picture informa- 
tion quality. The sender-subscriber's and receiver's 
equipment might also include an integrated multiplexer/ 
demultiplexer, modulator/ demodulator, digital encoder/ 
decoder and/or compression encoder/decoder system 
15. 

Each network provider office, one 16 local to the 
sender, another 17 local to the receiver, has an analog 
or digital interface for either satellite 18, wireless modem 
19 or RF receiver 20, coaxial 21, optical fibre 22, or D1 
telephone line transmission 23. The local sender or re- 
ceiver POP video signal transmission interface 24 is di- 
rectly connected to a video mail gateway 25 linking into 
the network provider's offering of transmission paths. 

The video gateway 25 is directly controlled by an 
operator of the managing network provider local office 
POP 16. The gate 25 could simply be a digital switch or 
router with an analog video signal interface, like a Cisco 
AGS+ Router 26a with an analog video V.35 interface 
and ATM or FDDI output, a Scientific-Atlanta MPEG2 
Router using an LSI Logic L64700 CCITT Encoder 27a 
to take NTSC analog signal input to discrete, highly 
compressed MPEG2 packet output. A combination of 



ATM virtual channeling and SONET aggregation could 
be done by using an AT&T AAN-2000 High Speed Serv- 
ice Multiplexer 28a, or an 8x8 switch fabric, Newbridge 
361 50 MainStreet ATMnet switch 29a, to route ATM for- 
5 matted video transmissions at Constant Bit Rate (CBR) 
to an AT&T InterSpan's GCNS-2000 ATM System's 
OC3c SONET 30a channel between two major urban 
centers. The gateway 25 could also be represented by 
a General Instrument DigiCipher II 31a system to input 

io either digital video or analog NTSC signals, multiplex 
and compress them as MPEG2 bitstreams, uplink them 
to a satellite transponder for a multiple receiver broad- 
cast, which is then downlinked to a DigiCipher Integrat- 
ed Receiver/Decoder (IRD) 31b in a cable head end to 

15 convert back to NSTC. Finally, if the receiver were local, 
the gateway 25 could be a CellularVision 28-Ghz wire- 
less transmitter 32. 

Local POP video gateway switches can provide en- 
cryption, as in the case of the DigiCipher system 31a, 

20 or encryption may have to be done by routing the trans- 
mission to an interpath POP 33 PSTN Central Office that 
has suitable device technology. Varying picture quality, 
or varying bandwidth transmission, can be provided to 
senders like hospitals or computer graphic production 

25 studios that have special scalable bandwidth facilities 
themselves, like High Speed Digital Subscriber Lines 
(HSDLs) 1 5, to the network POP, or a digital video server 
6 that allows transmissions at different rates. 

Typical interexchange path controls would be pro- 

30 vided at an interpath POP 33 by the PSTN. These in- 
clude dedicated or switched channels using protocols 
such as ATM, optical fibre FDDI, SONET and Internet 
IP. Hence, before the interchange transmission occurs, 
a control point broadband switch or router with such pro- 

3S tocol interfaces would translate the message into one of 
these formats. As PSTN ATM and SONET services be- 
come more disseminated, these would be the desirable 
formats because of the windowing advantages band- 
width "throttling", or protocol controlled scalability and 

40 virtual channeling, and the fixed len gth cell based digital 
packets necessary for the timing of continuous video 
messaging. Alternatively, interexchange paths may sim- 
ply favour high compression MPEG2 signal routing be- 
cause of the high protocol overheads associated with 

45 ATM format. This approach is more convenient to im- 
plement in satellite communication because the entire 
interexchange control or even direct communication to 
the receivers, if they are equipped with MPEG2 decod- 
ers, can be handled by a single digital satellite uplink 

50 At the network provider's receiver end POP 17, vid- 
eo gateway counterparts 26b, 27b, 28b, 29b, 30b, 31b 
to the entry video gateway or an interpath POP 33, re- 
ceive the incoming transmission and convert it to a suit- 
able delivery format. The local video gateway may have 

55 to convert the signal to analog and multiplex the signal 
at the cable head end of a local cable network for broad- 
cast 34, or scale signal bandwidth using multiplexers to 
provide different transmission windows on a frequency 
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multiplex basis to best suit equipment at the receiver's 
premises 35. The receiver then receives the transmis- 
sion on a cable information channel 36, VCR 37, com- 
puter video system 38, video telephone system 39 or 
wireless modem, RF receiver or satellite downlink for a 
receiver in transit 40. 

The network architecture for the example telecom- 
munications system 1 can either be provided through a 
private network control system, which acts as the net- 
work manager of existing PSTN, satellite or cable net- 
work facilities, or it can be provided directly by a PSTN 
to the sender, where the PSTN acts as a managing net- 
work of other agent networks, if necessary, in order to 
provide a physical telecommunication link between a 
sender and a receiver 

The physical components of such a telecommuni- 
cations system, including all controlling systems, which 
can convert a video signal from analog to digital, com- 
press or modulate that signal using a variety of methods, 
encrypt the signal, uplink the signal to satellite, transmit 
the signal on a wireless local link, assess the traffic con- 
gestion along a given transmission path, and thereby 
allocate bandwidth through scheduling, all exist in to- 
day's PSTN telecommunication systems. However, 
these capabilities are not grouped together as controls 
of a common network, and a service is not offered to 
consumer or corporate clients, by either PSTNs or pri- 
vate networks as a per transmission based, video trans- 
mission delivery service. 

By controlling all transmission time and routing op- 
tions for each sender's transmission in the example tel- 
ecommunications system 1 , a managing network pro- 
vider can group transmission control components rep- 
resented in Figure 1 together for each transmission path 
as per-transmission-flexible control parameters. Each 
transmission path containing these variable control pa- 
rameters, defined by a managing network provider on a 
per transmission basis for each sender/receiver path, 
will be termed a virtual transmission path for the purpos- 
es of this description. 

The managing network provider's virtual transmis- 
sion path controls can include such capabilities as var- 
iable bandwidth allocation, variable time and band of an- 
alog RF or digital wireless transmission, strategic mul- 
tiplexing, variable signal compression and modulation, 
and variable strategic routing and protocol format inter- 
changeability. A selective use of satellite or wireless 
transmission for certain sender-receiver transmission 
paths can also have a strategic significance, depending 
on either the sender or the receiver's point of presence. 
If one of the parties is in transit, at least one leg of the 
virtual transmission path, if not the entire path, would 
have to be wireless. Depending on sender or receiver's 
transmission or reception equipment, this leg can be ex- 
pressed as an analog transmission on a dedicated RF 
band, licensed by the managing network provider. Mul- 
tiple transmissions can be scheduled sequentially on a 
single RF band to avoid interference. 



10 

Since transmission times and virtual transmission 
paths are sender-independent for all transmissions, the 
managing network provider has an opportunity to 
preempt any traffic congestion scenarios caused by 

5 multiple simultaneous or time-overlapping transmis- 
sions of continuous video mail messages along com- 
mon virtual transmission paths. 

Figure 2 shows the bandwidth and routing require- 
ments of two different transmissions having some com- 

10 mon traffic control points. Figure 3 illustrates a simulta- 
neous transmission of the two transmissions of Figure 
2, using a per transmission based preemptive traffic 
control due to the managing network's assessment of 
an optimal transmission time and transmission paths. 

»5 Message 1 from sender S1 to receivers R11 and 
R12, is 3 minutes in duration, requiring a minimum pic- 
ture information quality of 1.5 MB/sec, compressed 
rate. Message 2 from sender S2 to receivers, R21 and 
R22, is 5 minutes in duration, requiring a minimum pic- 

20 ture information quality of 1.0 MB/sec, compressed 
rate. The minimum bandwidth window (W) for Message 
1 is therefore 1.5x60x 3 = 270 MB, and 300 MB for 
Message 2. 

In Figures 2 and 3, window bandwidth, W, at exam- 
2S pie control points, c11, c12, c21..., are shown at two 
transmission times, 7:05PM and 7:10PM. Hence, at 7: 
05PM and 7:10PM, Wc11 and Wc21 = 350 MB; at 7: 
05PM Wc22 = 400 MB and Wc33 is not available, at 7: 
10PM Wc33 = 800 MB, Wc11 and Wc21 = 350 MB, 
30 Wc22 = 600 MB, Wcl 2 = 280 MB. 

Any congestion problem arising from a simultane- 
ous transmission of the two transmissions in Figure 2 is 
overcome by scheduling both transmissions at 7:10PM, 
when it is possible to use an alternative traffic routing 
3S for two of the transmission paths through another control 
point, c33. An additional benefit in network bandwidth is 
realized by economically routing the two other transmis- 
sion paths through Wc22 = 600 MB at 7: 10PM, thus free- 
ing up bandwidth windows at Wc12 and Wc21. 
40 This traffic efficiency, through the preemptive 7: 
1 0PM rescheduling and rerouting of Figure 4, is not pos- 
sible if network traffic is instigated at the senders' dis- 
cretion. When senders determine the traffic picture, net- 
work controls based on network averaging or first -in- 
45 first -out (FIFO) buffering strategies accommodate new 
traffic flow. Hence, the network system would interrupt 
a second sender transmission on a common transmis- 
sion path with a busy signal until the first transmission 
were through, but by the time the second sender al- 
so tempted a transmission, there might be another inter- 
ruption by a third sender's transmission along the same 
path. 

Such network controls can deal with the problem of 
traffic congestion, but since they must respond, on-de- 
55 mand, to sender transmissions, they sometimes enforce 
traffic control at the expense of bandwidth efficiency. 
Such controls certainly do not provide predictive, effi- 
cient network usage on a per transmission basis, since 
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transmission time, route and the amount of data of indi- 
vidual transmissions are not known to the network sys- 
tem until a sender tries to transmit. The routing and 
bandwidth inefficiencies of on-demand network traffic 
management are especially pronounced for the bulk da- 
ta transmission of digital video, which require large 
amounts of bandwidth, fixed length packets or cells and 
constant, committed channel bit rates for the duration of 
each transmission. 

The Figure 4 drawing illustrates the steps of sender/ 
managing network provider interaction that allows for 
preemptive traffic control. This interaction is initiated by 
the sender-subscriber through a telephone, video tele- 
phone or computer e-mail in a call to the video mail de- 
livery system's business office or POP 16. The number 
called could have a dedicated telephone prefix, like an 
800 number, in which case, the office may not be local 
and may be some central office of the managing network 
provider. At the business office, the sender-subscriber 
either speaks to an operator or is connected to a com- 
puterized voice/data interactive system (PBX), or in the 
case of e-mail, a data interactive system, to allow both 
voice and data replies to the prompts of the interactive 
system. The operator or interactive system has direct 
access to the managing networks traffic management 
database, which stores information on previously 
scheduled traffic, qualified by network information from 
the managing network provider's network control sys- 
tem. The network provider's control system consists of 
automatic and network-operator assisted bandwidth 
and message format controls along specified transmis- 
sion paths. Together, the network control and traffic in- 
formation determine optimal periods of future bandwidth 
availability for new virtual transmission path scheduling. 
These periods can be depicted as transmission time op- 
tions by the operator to the sender-subscriber. 

Through the steps of the interactive process de- 
scribed by Figure 4, the sender-subscriber specifies the 
receivers and transmission duration or size, input rate, 
format and/or compression if this is not already included 
in the client database of the network provider, desired 
encryption, and lowest acceptable picture quality, or re- 
quired picture quality/format if the sender's transmission 
equipment permits high resolution or differentiated data 
transmission rates or formats. The office operator or 
system may then prompt for any reporting requirements 
to the sender-subscriber on the actual receipt of the vid- 
eo mail by the receiver or receivers. If requested, the 
office system can provide a documented notice of video 
mail receipt for legal or other business purposes, and 
would prompt the sender for such information as the tel- 
ephone number and address, as well as names, to ob- 
tain this confirmation by mail or e-mail from the receiv- 
ers. 

Given these sender-subscriber inputs and the ex- 
isting knowledge of previously scheduled traffic, the of- 
fice operator then proposes a number of alternative 
times for the actual transmission, given the understand- 



ing that the transmission time is also contingent on the 
availability of all receivers. 

Receiver availability for the specified times is then 
verified by a network operator. This verification can be 
5 done during this initial interaction and may assume the 
form of a telephone call. Operator receiver verification, 
may not be possible or necessary, as in the case of a 
video mail transmission distributed through a satellite 
broadcast. If receiver acknowledgement is not possible 
io during this interaction, the sender-subscriber would 
have to be notified at a later time by the system, as to 
the most suitable transmission time for receivers. If re- 
ceiver availability cannot be confirmed, the office may 
request the sender-subscriber to stipulate another 
is transmission time option to handle the transmission re- 
quest, and the receiver verification steps would have to 
be repeated. Once all receivers and the sender agree 
on a common transmission time, this information, along 
with all other sender inputs, input to the managing net- 
20 work provider's traffic management database by the of- 
fice operator or interactive system. 

Prior to the actual sender-scheduled transmission 
linkup, all virtual transmission path controls are properly 
set by the managing network provider to ensure the 
25 transmission requirements. These determinations and 
virtual transmission path setups for all controls are pre- 
scheduled by the managing network provider operator. 
The managing network provider, being in control of the 
transmission time and the network traffic, is capable of 
30 requesting and scheduling bandwidth and protocol 
translation processing at virtual path control points from 
all involved network or transmission agents per video 
mail transmission, per receiver path for the period of 
each transmission. 
35 Hence, the managing network provider can com- 
bine, at different points of the transmission path, a vari- 
ety of agent networks - for example, local and interurban 
inter exchanges, fibre optic and coaxial, satellite, analog 
RF and digital wireless transmission infrastructure; to 
<o translate the message into a variety of digital protocol 
formats (eg. ATM, FDDI, IP, SMDS, ISDN, SONET, Fast 
Packet); to encrypt, compress and decompress, or mod- 
ulate and demodulate the message, (eg. using MPEG 
compression standards, Motion Compensation Predic- 
45 tion or Motion Compensation Interpolation, or other pro- 
prietary techniques, or digital modulation techniques, 
such as Quadrature Amplitude Modulation or Vestigial 
Side Band); and to convert from analog to digital and 
digital to analog formats, depending on the switch, 
50 transmitter and line hardware along the transmission 
path, in order to set up a viable virtual path for the video 
mail transmission. 

Referring now to Figure 5, the sender-subscriber is 
contacted by the network system office to initiate the ac- 
55 tual video mail transmission. Before this contact is 
made, the system office would have already set or 
scheduled the setup of all parameters along the virtual 
transmission paths necessary for the video mail trans- 
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mission. It is also assumed that all recipient parties 
would also have been notified of the expected transmis- 
sion time. Subsequently, the sender receives video di- 
altone or a connect video signal, and initiates the trans- 
mission. Once the transmission is completed, a voice or 
e-mail message from the business office might inform 
the sender of a recorded time of each receiver's recep- 
tion, and documented confirmation of reception, if re- 
quested, can be mailed to the sender along with a 
monthly bill. 

Figure 4 and Figure 5 and the foregoing descrip- 
tions of these two illustrations, represent the sender/ 
system interaction of the method without showing vari- 
ous checks which could be used to confirm or correct 
each step. For example, sender-subscriber's telephone 
number could be cross-referenced on the database of 
the office system, as well as the number, address and 
video mail reception capabilities of the intended recipi- 
ents. If the recipients weren't subscribers themselves, 
their technical reception capabilities would also have to 
be obtained through a network operator contact before 
being input into the traffic management database to de- 
termine the viability of network connectivity. 

An operator independent determination of the virtu- 
al transmission path can be done by a video mailbox 
system shown in Figure 6. Video mailbox systems can 
automate virtual transmission path creation and provide 
video mail traffic scheduling control. In order to do this, 
each video mailbox system involves a computer system 
41 , connected to a narrowband network 42 for data com- 
munication updates to regional or local transmission 
control point operator computers 43 or actual device 
controllers along a video mail transmission path, and ad- 
ditional narrowband data communication updates to the 
traffic databases of other video mailbox systems 44 rel- 
evant to the administration of newly scheduled virtual 
transmission paths. A local video mailbox could also be 
narrowband networked to the voice/data PBX computer, 
or e-mail sender interactive office system (office opera- 
tor's computer) 45, which functions according to the 
steps described in Figures 4 and 5. Sender specified 
data inputs transmitted directly to the local video mail- 
box, could then be directly input to the video mailbox 
database to determine transmission path scheduling 
and setups. 

As shown by the example in Figure 7, each video 
mailbox traffic database references network node ad- 
dresses such as videophone numbers, telephone num- 
bers or transmission frequencies for each sender-sub- 
scriber. Similar addresses for non-subscriber recipients 
would be input to the video mailbox for each video mail 
message, along with other per transmission inputs, such 
as transmission duration, input picture quality/format, 
requested encryption and the names and addresses of 
receivers for a documented reporting of video mail re- 
ceipt. 

The video mailbox then references database infor- 
mation on already scheduled traffic over the next, for 



example 48 hours, to determine a transmission period 
for the duration and picture information quality of the 
transmission. The video mailbox system, then calcu- 
lates the transmission times based on data it already 
5 has about potential receiver path control points and 
bandwidth usage in its traffic database. 

Additional example traffic database information, re- 
ferred to as virtual path controls per receiver path 46 in 
Figure 7 and shown as Figure 8, includes information 

io on all available routing and bandwidth control points for 
a given receiver transmission path. This information al- 
lows the video mailbox system to define the routing op- 
tions of the virtual path, with the available bandwidth 
window defined at each control point at system selected 

15 times 47. The video mailbox database also includes 
each control point network address 48, and can also in- 
clude other control point information available for trans- 
mission control, such as switch/router protocol transla- 
tors, compression/decompression and modulation/de- 

20 modulation processors, agent network bridges, encryp- 
tion processors, bandwidth scaling processors, analog 
to digital conversion processors, available satellite up- 
link/downlink bands and available wireless transmitter/ 
receiver bands. 

25 The video mailbox determines the virtual transmis- 
sion path from its database of switch, router or transmit- 
ter data, and data on compression capabilities at control 
points along each receiver path. Efficiencies are ob- 
tained by reducing the number of agent networks or ac- 

30 tual transmission connections, such as switches, rout- 
ers, uplinks/downlinks and wireless transmitters, along 
a potential virtual transmission path. All efficiency crite- 
ria would be contingent on the physical switch, router 
and transmitter infrastructure along a required transmis- 

35 sion path. Controls offering compression or modulation 
capabilities and conversion to the most ubiquitous rout- 
ing protocol would then be key priorities. 

Once all optimizations are met, the virtual transmis- 
sion path is defined in terms of optional times. Choosing 

^o the actual transmission time option would then follow 
through a common agreement by the sender, receivers 
and all necessary transmission path control point oper- 
ators, with this time option and all other virtual path pa- 
rameters then stored in the video mail database to re- 

45 serve network capabilities for the actual transmission. 

The foregoing is intended, along with the drawings, 
to illustrate the preferred embodiment of the invention. 
Those skilled in the art will be able to devise numerous 
arrangements which, although not explicitly shown or 

50 described herein, embody the principles of the invention 
and are within their spirit and scope as defined by the 
following claims. 



55 Claims 

1 . A method of transmitting bulk data with a compo- 
nent in the form of still or motion picture images from . 
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at least one sender to at least one receiver under 
the control of a managing network provider, the 
method comprising executing on a per transmission 
basis the following steps: 

5 

a) each sender identifying intended receivers 
to the managing network provider and the du- 
ration or size of an intended transmission of da- 
ta, 

b) the managing network provider checks data io 
transmission traffic over a virtual transmission 
path between each sender and each identified 
receiver to determine appropriate transmission 
times, 

c) the managing network provider provides a is 
scheduled transmission time to each sender, 

d) the managing network provider sets up each 
control point along the virtual transmission path 
to each identified receiver for the scheduled 
transmission time, and 20 

e) each sender transmits the bulk data at the 
scheduled time through the virtual transmission 
path to each identified receiver. 

2. A method of video mail transmission, defined as a 2s 
transmission of bulk electronic data with a compo- 
nent in the form of still or motion picture images, 
with or without audio track, the method comprising 
the following steps being executed on a per trans- 
mission basis between each sender and a manag- 30 
ing network provider, being a PSTN, cable company 
or private network that assumes all control over the 
transmission and network setup, with each sender's 
involvement reduced to simply inputting the video 
mail transmission at a network designated time: 3S 

(a) each sender initiating the method by first 
calling the office of the managing network pro- 
vider, and specifying the telephone numbers or 
network node address of each receiver of the 40 
intended video mail transmission and the dura- 
tion or size of the intended transmission; 

(b) each sender also specifying minimum pic- 
ture quality and desired encryption of the in- 
tended transmission, and whether the receipt *s 
of the transmission should be registered or re- 
ported by each recipient; 

(c) the managing network provider then check- 
ing existing and scheduled video mail transmis- 
sion traffic between each sender and each so 
identified recipient, to determine appropriate 
transmission times, taking into account all pos- 
sible bandwidth and transmission controls 
known to the network that can provide a trans- 
mission capability to fully transmit the video ss 
mail transmission, and would also optimize 
available network bandwidth and transmission 
capabilities for other potential video mail traffic; 



(d) the managing network provider announcing 
one or several optional transmission times to 
each sender; 

(e) the managing network informing all potential 
agent networks, and all transmission control 
points along the transmission paths between 
each sender and each identified recipient of the 
agreed to time and data communication re- 
quirements of the intended video mail transmis- 

. sion, and hence, setting all control points, either 
through its own operators or the operators of 
agent networks, and informing all such agents 
of the pending transmission immediately before 
calling each sender to instruct each sender to 
initiate the transmission; 

(f) the managing network calling each sender, 
each sender initiating the video mail transmis- 
sion at a transmission time designated by the 
managing network, and then transmitting the 
video mail to each receiver designated by each 
sender; 

(g) the managing network, if requested to do so 
by each sender, obtaining a documented con- 
firmation of receipt of the entire video mail 
transmission from each receiver designated by 
each sender. 

3. The method of claim 1 or 2, further comprising a 
method of video mail delivery along a virtual trans- 
mission path, herein defined as a set of transmis- 
sion controls along a transmission path from each 
sender to each identified receiver of the video mail 
transmission, wherein transmission time, and peri- 
od and all or a subset of the following: 

a) transmission speed 

b) route 

c) encryption 

d) compression 

e) signal modulation 

f) multiplexing such as duplexing or multiple 
message transmission over one channel 

g) protocol format 

h) use of transmission devices and routers 

i) RF frequency band 

j) scale or size of virtual channel for the trans- 
mission can be preemptively scheduled and 
determined by a managing network provider on 
a per transmission basis according to these 
controls, 

said video mail delivery, can be guaranteed to 
each sender or subscriber, and all receivers, 
being either end receivers or multimedia merg- 
ing processors, of the video mail, 
said video mail delivery enables the notification 
of all other agent network providers or trans- 
mission entities both locally, and at all control 
points along the virtual transmission path of the 
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exact time and period of each anticipated video 
mail transmission, in order to guarantee an ad- 
equate bandwidth window for each said video 
mail transmission along each predetermined 
virtual transmission path. s 

A. The method of claim 1 or 2, operating on a telecom- 
munication system involving one or several public 
or private switched telephone, computer, cable, sat- 
ellite or wireless agent networks or transmission en- 10 
abling entities, on a per transmission basis, to pro- 
vide video mail transmissions from each sender- 
subscriber's premises to each identified receiver 
premises, 

is 

said telecommunication system managed by a 
managing network provider, which may be one 
of the aforementioned networks said telecom- 
munication system comprising: 
one or several managing network provider, or 20 
agent network provider offices, or points of 
presence of the managing network provider, re- 
ceiving digital or analog video signals from local 
sender-subscribers as well as orders regarding 
the delivery of video mail and any requests of 25 
notification of successful delivery from sender- 
subscribers, and one or several offices, local to 
recipients, routing the video mail to receivers 
locally, said receiving local offices including a 
video mail gateway, being potentially the first 30 
control point of any virtual transmission path to 
each and every receiver, 
said virtual transmission path being controlled 
specifically for any video mail transmissions by 
the managing network provider's operators or 35 
transmission control system; 
said operators or transmission control system 
also providing, on occasion, similar virtual path 
controls over video mail received from each 
sender-subscriber at the local office video mail *o 
transmission interface to the video mail gate- 
way, such as RF band or acceptance band- 
width; 

an office interface for each sender-subscriber 
or video mail receiver, including an operator, *s 
voice, data or voice and data interactive system 
to obtain necessary information about each 
sender-subscriber's video information and then 
to inform each sender-subscriber as to when 
the transmission will take place, another inter- so 
face to handle the reception of each sender- 
subscriber's video mail, in one or more of the 
following transmission forms, satellite down- 
link, digital wireless or analog RF wireless or 
coaxial transmission, digital optical fibre, digital ss 
coaxial or digital telephone line transmission, a 
similar operator or interactive interface and one 
or more of said video mail interface capabilities 



also being included at an office local to each 
identified receiver; 

each said sender-subscriber premises includ- 
ing the means of transmitting the video mail to 
the local office, which may include a video cam- 
era, image digitizer or scanner, television, VCR. 
video network server or video computer sys- 
tem, video telephone, satellite uplink, digital 
wireless modem or RF analog signal transmit- 
ter, transmission interface multiplexer or digital 
encoder for an optical fibre or coaxial cable link 
to the nearest local office, or a line provided by 
a telephone company with sufficient bandwidth 
to transmit video of an accepted picture infor- 
mation quality for each sender-subscriber; 
said means of transmission can also include 
digital compression or modulation capabilities 
at each sender-subscriber's premises; 
each said receiver premises receiving each 
sender-subscriber's video mail, which is con- 
trolled by the managing network's transmission 
control, including the means of receiving the 
video mail, which may include a video tele- 
phone, television, VCR, video network server 
or video computer system, satellite downlink, 
digital wireless modem or RF analog signal 
transmitter; transmission interface multiplexer 
or digital encoder for an optical fibre or coaxial 
cable link to the nearest local office, or a line 
provided by a telephone company with suffi- 
cient bandwidth to receive video of the original- 
ly transmitted picture information quality or an 
accepted picture information quality deter- 
mined by the bandwidth between a receiver 
and a local office; 

said means of receiving the video mail can also 
include digital decompression or demodulation 
capabilities at the receiver's premises. 

5. The method of claim 1 or 2, further comprising a 
method by which the managing network provider 
may through its own telecommunication system or 
through the telecommunication systems of agent 
networks, on a per transmission basis, at any con- 
trol point along any virtual transmission path choose 
all or any subset of the following options: 

a) convert the video mail transmission from an- 
alog to digital formats 

b) compress and decompress the message us- 
ing digital methods of video and audio com- 
pression 

c) use any digital modulation techniques to 
squeeze more bandwidth onto a single RF car- 
rier 

d) encrypt the message 

e) convert the video mail transmission at any 
point from one to any other digital communica- 
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tion 

f) determine the period of usage and frequency 
of the band for digital wireless or analog RF 
transmission 

g) multiplex such as duplexing or transmitting 
multiple messages over one channel 

h) determine the period of transponder access 
on a satellite to enable a satellite uplink for the 
transmission at any control point along a virtual 
transmission path 

i) determine the period of usage and frequency 
of the band for satellite, digital wireless or ana- 
log RF transmission to each receiver for the lo- 
cal leg of the video mail transmission, or from 
each sender-subscriber to a local office or first 
control point 



The method of claims 1 or 2, wherein the video 
transmission from a sender to a receiver occurs im- 
mediately upon sender request with the permission 
of a network provider and within capabilities of the 
transmission system provided by a network provid- 
er. 



w 



The method of claim 1 or 2, further comprising a 
method by which a single or network of video mail- 
box systems, each system including of a computer 20 
or microprocessor, and a video mailbox database 
capability to store database information, may be 
used by the managing network provider to sched- 
ule, at any control point along the virtual transmis- 
sion path, the necessary bandwidth, protocol for-. 2s 
mats and routing of every video mail transmission 
on a per transmission basis, 

said video mailbox database storing said database 
information per transmission including data speci- 
fying all or a subset of the following: telephone or 30 
network note addresses; transmission times; trans- 
mission durations; input picture information quality; 
transmission format; requested message encryp- 
tion; identified receivers' names and addresses for 
documented receipt; control point information per 3S 
transmission path from each sender to each identi- 
fied receiver as available; 

said control point information per transmission path, 
including data specifying all or any subset of the fol- 
lowing: 40 

a) switch/router protocol translation processors 

b) compression/decompression processors 

c) modulation/demodulation pocessors 

d) agent network bridges *s 

e) encryption processors 

f) bandwidth scaling processors 

g) analog to digital conversion interfaces 

h) satellite transmission interfaces 

i) wireless transmission interfaces so 
j) network bandwidth optimizations based on 
scalable bandwidth controls 



The method of claims 1 or 2, wherein the video 
transmission is made without any requirement of 
storage of the video transmission by a sender or 
network provider. 
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Figure 2 
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Transmission time : 7:10PM 



Wc33 = 800 




Printed from Mimosa 03/03/20 14:40:11 Seite: 14 



EP 0 727 908 A1 



TIQURE ? 



SENDEJL - SUBSCRIBER. 



NETWORK PRovioer. Xyxre/^i 



VOICE /OfiTti VIDEO 
MRIU TRAMSWSSION REQUEST 



0 Duration cvza) 

2) PICtvre QuauTf(u)uesr accEprstBtE} 

3) ReC?Neg@) NODES OR TtLtPHONL 

numbers Of hot w system) 

f) ENCRYPTION 
5) INITIAL TRANSMISSION 
fCXHBT/COHfKEXlOv/MoiXjLAriOht 

Of not M system} 



Y/A/ 



SPECIFY 



CONFIRM CORRECTNESS 



ftCCEPT 



QCKNOUJLEDqE- 



SELECT ^REFERRED TIMES £ 



RECEIVE VOlCE/DnTfi CALL 



PROMPT FO/L: 
0 DURATION CsizE) 

2) ECU) EST ACCEPTABLE P/CTU&Qumjrr 

3) NODE ADDRESSES, TEl£PHONZ*S 
OF RECEIVERS(lF NOT IN STSTB^l) 
f) ENCRYPTION 

5) INITIAL TRANSMISSION 
V" fORhflT/Ct»1FKE$SiOA//AiOOULBTlON 
Op DIFFERENT FROH SYSTEM INFO) 



5 



PROMPT FOR DOOOMBKITU) RECEIPT 



={ prompt for receiver 

$ A/fiMES, ADDRESSES 

1c 



iNFORMimOM CORRECT ? 

3T 



$Siaittl T&flTfK/BWiMDTH Of V/RTOffL 
PfiThQ) 6M*ttREqUESm> VFUWiETERS 

2£ 



WOUVCE TRANSMISSION TIMES 



=3C 

VEUtr r/H£S/ /?£C£JV£& 

3£ 



WOVLNCE RECEIVER TIMES 



3E 



fiwou*** vto*o TfijWS. CJ9LL 

Buck fox &Rsr t/m£ 



COtSTGCr CONTROL WATTS, OpTitUZS. 

2£ 



15 



Printed from Mimosa 03/03/20 14:40:11 Seite: 15 



EP 0 727 908 A1 
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Figure 8 
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